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Abstract characteristic of these advanced trics is 
that packet capability will be 
This paper cutlines the incerporated into true general purpose 
PacketMaster system, a flexible packet (gp) cemputers by Simple externsdens ta 
program and simple peripheral hardware their hardware. The major advartane of 
to add AX.&5 ta the repertoire of the this irtegraticn is that the pecwer af 
persenal computer. N.B.: This is much the gp computer can be applied ta either 
more thar a trivial variation on come of the execution af arn unmodified packet 
the mary terminal emulation programs pregram or toa the permanent moadificatior 
commonly used with external self- af it. Not omly can extended packet 
certained TNCs. I describe here a true funetions be easily accomeacated by the 
packet peripheral intimately ccornmected host computer but the packet syste 
with & hast ceovaputer unlike the typical itself may be readily Crustamizec 
terminal emulatar/tnc  comba. In the utilizing the rescurces of the same 
gereric tre, the tre is arly locsely computer. 
ceupled ta the computer Car terminal) 
usually via a sinple RS-2S2 1202 baud The capabilities of current first 
serial line. The advantages of the generation tres will be extenced i 
peripheral approach over the serial second generation tres. These 
method are the enumerated later in this extensions will be discussed next. 
paper. 


2 DISPLAY CHARACTERISTICS-—— 
Observations ars 


First Gereration Packet Systems a)The 82 character x 24 line display 
will became the standard farmat. 


There has beer a great emphasis on 


h ein art arufacture ‘3 13 j , ’ a 
i ges se pete lees es ae b)Split-screen serelled operation will 
Lg ecaenmurss *y ct is oar ; 7 

Pra Ey oS wha are be the norm with twee indenendent, 
essentially black ior anpoliances-- F j : ere 
; ; appreximately equally sized wirdows for 
elegantly packaged micrecamsuters with : : 
: i : . received and trarsmitted packets, 
firmware deacumerntec at only the pur t ; 
. : ‘ ° respectively. 
basic user level. This was acceptable iv 
the earl stage of the ceveloprernt of 
amateur ebuet vadis Coarek seaatt Pal e)There should be a command area rnean 
LI : ms q cats Cire Swe : 
fey ce wo the bottem of the screen when in the 


ears aga!) when: 
* e command made. 


abusers were unrscanhisticated 

about anything that perfarmed at ee ee Smet naan ae ie 

considered adequate. bat am oo e screen a isplay the 
time, the current link status, and any 
other interesting transient activity. 


b) There was minimal freecdam of choice: 


there were omly two or three t & ter 
ae BS PS e)If multiple commects are initiated, 


choase fram. 4 : 
the windaws should automatically 


; 5 ; 2 i q i se net beer. 
o)There were omly hundreds of users subdivide ta disolay waximal informatics 


dispersed acrass the United States, Sa 
there were na great camcertratiaons of 
activity anywhere and there were larue 
segments af the country where packet 
activity was virtually rill. 


f)Screen updates and scralling will ‘Se 
fast, 1.8. they will ret be limited by 
the baud rate of 4 serial iine. 


COMMANDS~— 


Secend Gereraticon Packet Systems 


a) The command set shauld be externdeac ard 

I propose a second gereration of simplified for canperatian with vicden 
virtual tncs. The und fy dren displays. The wASDED Firmware For the 
‘ TNC-i is aexcellert illustration of 
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what cart be dene inthis dama in. 


b)The tre should be apticnmally under 
camplete computer control. Caormects 
sheald be acceoted and aporepriate data 
legged to disk. There showld be ar 
extended, integrated mailbax ard message 
facility. Operational characteristics 
cenuld be varied and optimized far a 
particular application by editing a 


simple cammand file. 


tc) There sheuld be oml ine help available 
at a user selectable level of 
completeness. i-eve 1 @ cau ld be expert 
level with minimal prompt ing; level 3 
could bedefi nedasrnavice level with 
the quantity of help giver/availadie 


carrespondirigly greater. 


PERFORMANCE-— 

a) The system shauld utilize a high 
perf armance modems that utilize stable 
internal erystal cart roalled clack 
generators. © gaod choice i s the &m79 id 
farni ly of madems. These LSI devices da 
net not require either initiad ar 
periadic cali brat icm. 

b) Even more excitingly, these madems may 


be switched frem 1202 baud te SAA baud 
operation under camputer cantrol or 
marually via a simple toggle switch! 


cyAnether advantage of the 791i family 
of modems ios that they perfearm well 
without the necessity of external act ive 
analog or digital filtering. 


USER EXTENSION AND MODIFICATION-— 


appl icatien cade is reat 
effectively hiddert in EPROM arid segments 
of ccmment ed source cade wi 1 1 be made 
available, the maderately sophist icated 
user fMay Custcmize the user interface at 


a) Because the 


will. This is important when a user 
wishes ta handle messages in a specific 
predef i ned format {such a os art NTS 


TCP/IP network functions 
could be included as a true amateur 
network evolves. Ot her eriviroments cauld 
be created ford i f ferent purposes. 


messages ) « 


b) The system interface (BIOS) code st i 11 
isolates the user fromthe vagaries ¢f 
the hardware operation. This well- 
decumerited firmware should erable the 
programmer without art electrical 
engineering background ta effectively 
utilize the packet interface. 
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Background 


this 
tin 
te 


The initial 
des i gn/devel opment pray ect was 
provide a simple, i nex pens i ve means 
adapt my Kayproa 14 comput er syst em 
packet rad ia, The Kaypre is a moderate 
performance packaged cR/™ systeni 
utilizing early-82’ 5 technalagy. It is 
the latter ofafirneli nesf computers 
start ing with the Ferguson Bi g Board and 
the Xerox 82a lef packet radia fametd, 
As such, it5 Cu is the ZO 
Micrapracessor arid its bus is campat i bie 
with the 78@ family af peripheral chips. 
Mast importantly, it cartains the Z&@ 
SIo chip. The embeard SIO, wher: 
properly init ial ized, is capable of SDLC 
(i.e., packet ) operation with a minimurn 
of external circuitry (the 78a anc SIO 
comba ferm the basis af the TAFR TNCS 
ard it s many cl ones for these of you who 
still have deubts about its packet 
capabi 1 ity). 


geal af 


4 me 


Why didn’t just purchase a TNCZ 
and use the Kaypro as art intelligent 
termina3? Because'!s 


a) The TNC2 or one of its many cl comes was 
rut yet available when this project was 
started , 


b)I felt (ard still feel) that the use 
of a “real” comput er as a terminal 
emul at cr is a waste of resources. This 


is evert mare true when the hast comput er 
contains a Z8@ and Z8a-SIG, the basis af 


the TNCe. | ask, “Why mot gust buy or 
build a terminal capable of high baud 
rate cm per-at iar arid standard B2x24 
display?“. 

c) The modem inthe TAFR kits uses’ the 
superarmnuated, relatively low- 
performance #2#@6/e211 chips; +t heref cre, 


it must be ca 1 i brat ed f requert ly and is 
susceptible to temperat ure irtduced 
drift. 

d) The saftware for the TNC is hidden in 
proms (firmware), undacumernt ed, and 
t heref ore rent easi ly madif ied or 
extended. 

e) The rich CF/Meriv i rormment is riert 
directly available for use in file 
transfers, split screer displays, arid 


ex t ended cecmmand process i ng and logyi mg. 


f)I wanted ta leave aner the apticn tea 
adapt the concepts developed far the Z8@ 
urider CP/M ta ather processars and 
operating systems for advanced TNCs and 
retwork controllers. 


g)The TNC firmware is’ unembellished. 
There are nad i agnast ic modes, rnahelp 
modes, ror i s menu dri vert operation 
avai lable. 


A St at us Reperton the 
Packet Master Syst em 


ard have been 


versian af the 
the Xerox 622 


I have devel aped 
running aexperimental 
PacketMaster system fer 
and the Kaypra line of Computers 
(hereafter te be kyr as the 
PacketMaster-82@0 and the Packet Master- 


Kaypro, respectively) « The pragram is 
of afew thousand livres of modularized 
78M assembly cade executing under CF/M, 
The additional hardware iscaonsists af 
ari external Am791a- based madem and 
NRZ/NRZI corversicm Circuitry. 
Fhysically,i t is simply a board that 


cormect s t o ane af the ser i al part 5. 


The system as it rnowexists is alsa 
compatible with the Ferguson Big Board 
computer line since the Xerax 80, 
Kaypre, ard Big Board are al il closely 
related. It is probably pessible ta 
adapt the system to any CP/M computer 
with a Z8@ ard a Z88-SIQ cennected ta 


allowt he use of mode © interrupts. 


AVAILABILITY 
mf_t he Packet Master System 


lf you are interested in increasing 


the Packet 1 QQ. af your cemput er b y 
running the Packet Master syst em on your 
CP/M cir DOS cemput er send a S.A.S.E. 
business sized envelope ta me for 
current irfarmaticm. Give me at least a 
eursery descripticm of your computer 
system sc IT ear det ermi ne the 
applicable informat ion tea send you ! The 
external madem board is being 1 ayed~aut 
presently (#/86) and should be avai lable 
Sct. Us | describe in the next (final) 
secticn of this paper. loam alsa 
working, along with scme col 1 eagues, on 
ar, IBM-PC packet; interface. 

Although the CFE/M enviroment was 


useful and adequate ta develop and apply 
such a packet system, better cheices are 
riaw available. Namely, the massively 
popular IBM-PC and its myri ad cl enes and 
compatibles that run ore of the many 
flavors af DOS i s prebably the mest 
intel 1 igent choice teday. In fact, CF/M 
is a progerni t ar af DOS ; the cather st rang 


influence on DOS is Bell Lab’s weli- 
jeved UNI X aperat i mg system. All the 
development tools of CP/M (assemblers, 


li brar ians, linkers, debuggers) are 


available under DOS. Their f unct ion is 
qererally extended because cre of the 
Z8u-- 


major limitations of CP/M ard the 
the 64K addressing limitat ion af the 
system is el iminated. Mare 
functionality, speed, and intelligence 
may be bui 1t inta t hese prog rams because 
of the simple fact that there is up te 
1@x more space available for themto run 
ey a f ul 1 y endowed FC ! This makes high 
level language programming a real 
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possi bi 1 i ty whenever- speed af execution 


is rota maj or concern. It is al wayd 
pessi ble ta link high level language 
routines to assembly language routines 
that perf arm time-critical furrcticws. 
The skillful usage of » structured high 
level language (example: the Cc 


programming language) with reasonable 


care im ccunmernt ing results in cade that 
is much easier ta comprehend arici 
madify/extend. 
The Futures 
The Packet Master-PC 

Th erefare, | intend ta adapt t he 


ta 
and 


DOS machines 
its legion of 


concept 
PC/XT, 


Packet Master 
(the IBM-FC, 


clones and compat ibles) after t he madem 
and saf t war-e have heen preven in field 
test i rig usirg Xerix B2s. The 
Packet Master-PC wilicenms istoafai  ctleap 


and simple plug-in board for the FPO with 
an auta-camfi gurable BIOS interface. cf 


course, the software recessary for a 
high quality, user friendly irterface 
wi 11 be included in the system extending 
the packet services that are Yc 
avai lable under CFf/™ to DOS. Direct 
BIOS calls will be available to imadify 
the state of the packet | /O system and 
tatransm i t and rece i ve packet s for the 
advanced user. 
CONCLUSTON 

I have briefly related same of my 
thaughts on second generatloorntnes and 
the advancements embod i edi wn them. The 


PacketMaster- ard PacketMaster—Kaypra 
are a reality. Arid by ai somewhat 

abscure andcireuitoausraute, af lexible 
packet) environment forthe IBM-EO will 

socom be areaility, tac! 


APPENDIX 


description of current 
FacketMaster system hardware 


7910: 

The Am791@is an LSI modem ch ip capable 
of both Saa@ andieaa baud oaperation 
selectable via 4 input 1 ines ta the 
chip. The dual baud rate opticn is 
highly advantageous wher shifting 
between Hf cperation (where 340 baud is 
the maximum baud rate al lowed) and vhf 
(where 12842 baud is the werm), Its 
ethermajoar advantage is that is crystal 
controlled and thus needs noe initial 
calibration or adjustments during normal 


operation. It is mot rewto amateur 
yadio-- i t is used in the Kantronics 
Packet Commurnicat or. It5 eariginal high 


price (rew drapping) and a fair  armeurt 
of quirkiness in operation, and gust 
plain’ inert i a may have d i scouraged the 
TAPR oroup from designing it into their 
preduct s. Grice these initial hurdles 
are overcome the @m79 14 proves t a be an 
excel lert, high perf ormance choice as 
the basis for ai modem withaut the 
requirement of ariy external active 
filtering. 


descr i pt icm of current 
Packet Master syst en soft ware 


pack: 

Mair madule-- caormtrols the startup of 
the Packet Control Pragran (BOF) 
contains the main program loopy ailoaws a 
graceful exit ef pregram back ti 
operating system’s CCF (CP/M’s canscale 
command processor) 


paklib: 
library module for FPCPR-- contains six 
routines mecessary f or the operat ion of 
the FCF 


the li brary routines in pakl i 6 are-- 
dispack: 

packet disassembly rout ine 

nwrmadd: 

receive buffer address noarnalizaticm 
rout ine 


asspack: 

packet assembly reut ine 

emdprc: 

command process i ng rout i ne 

statex: 

routine that UuBeS a state table 
represent i on ot AX.=5 level 2 ta 
determine (re)actions ir response ta 
external stimuli. Stimuli may be 
received packet 5, commands fran the 


user, ortimesutsof Ti, Te, or TS as 
defined in RX, 25 pratacal documents. 
basspack: 

auxi 1 iary packet assembly rout ine 
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